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1
APPARATUS AND METHOD FOR
INTERACTIVE EMAIL

CROSS-REFERENCE TO RELATED
APPLICATION

This application claims priority to U.S. Provisional Patent
Application 61/322,275, filed Apr. 8, 2010.

FIELD OF THE INVENTION

This invention relates generally to electronic communi-
cations. More particularly, this invention relates to interac-
tive email.

BACKGROUND OF THE INVENTION

Email communications is ubiquitous. The volume of
email that an individual receives tends to desensitize one to
the information received. Therefore, it would be desirable to
provide interactive email techniques that encourage
enhanced interactivity, targeting and engagement.

SUMMARY OF THE INVENTION

A non-transitory computer readable storage medium
includes executable instructions to deliver to a community
of users an email with a widget including a graphical user
interface that solicits input. Solicited input is collected from
the community of users via the widget. The email is revised
to dynamically display at least a portion of the solicited
input.

BRIEF DESCRIPTION OF THE FIGURES

The invention is more fully appreciated in connection
with the following detailed description taken in conjunction
with the accompanying drawings, in which:

FIG. 1 illustrates a system configured in accordance with
an embodiment of the invention.

FIG. 2 illustrates processing operations associated with an
embodiment of the invention.

FIG. 3A illustrates an interactive email configured in
accordance with an embodiment of the invention.

FIG. 3B illustrates an interactive email with community
responses in accordance with an embodiment of the inven-
tion.

FIG. 4 illustrates interactive email components that may
be utilized in accordance with embodiments of the inven-
tion.

FIG. 5 illustrates a solicitation component of an interac-
tive email associated with an embodiment of the invention.

FIG. 6 illustrates an example of the utilization of email
address qualifiers in accordance with an embodiment of the
invention.

Like reference numerals refer to corresponding parts
throughout the several views of the drawings.

DETAILED DESCRIPTION OF THE
INVENTION

FIG. 1 illustrates a system 100 configured in accordance
with an embodiment of the invention. The system 100
includes a set of clients 102_1 through 102_N and one or
more servers 104_1 through 104_N connected via a com-
munication link 106, which may be any wired or wireless
communication link. Fach client 102 includes standard
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2

components, such as a central processing unit 110 and
input/output devices 112 linked by a bus 114. The input/
output devices 112 may include a keyboard, mouse, display
and the like. A network interface circuit 116 is also con-
nected to the bus to support networked communications. A
memory 120 is also connected to the bus 114. The memory
120 includes at least a browser 122. The memory 120 may
also store an email handler 122 or may access an email
handler via the browser 122. The client 102 may be a
computer, smart phone, tablet, netbook, personal digital
assistant or the like.

The system 100 also includes a server with standard
components, such as a central processing unit 160, input/
output devices 164 and a network interface card 166 con-
nected via a bus 162. A memory 170 is also connected to the
bus 162. The memory 170 includes executable instructions
to implement operations of the invention. In one embodi-
ment, the memory 170 stores widget resources 172. A
widget is an element of a graphical user interface that
displays an information arrangement that is changeable by
the user, such as a window, a text box, a radio button and the
like. Widgets are basic visual building blocks which, com-
bined in an application, hold the data processed by the
application and the available interactions on this data.

The present application references Engagement Wid-
gets™ (EW). A communication generator 174 includes
executable instructions to incorporate the EW's into original
email messages sent to a community of recipients. As
discussed below, the EWs are used to query for information
from the email recipients and to present summaries of the
responses of other recipients.

To facilitate follow-up activity, subsequent emails may be
targeted to sub-sets of the original recipients who responded
to a given EW’s question(s) in a given way, using email
address qualifiers designed for this purpose. Submitting
responses for an EW may also cause an additional web
server request to occur within a given community site or to
some other web server on the internet, thus registering this
response with that site and/or retrieving additional informa-
tion from that site for presentation to the recipient. These
operations may be implemented with the communication
generator 174.

A rendering engine 176 includes executable instructions
to provide embedded images, created in real-time with live
data, when the email is rendered in the recipient’s inbox. The
rendering engine 176 may also provide a link to view an
individualized version of the email reflecting the latest data.
This provides the user with the most up-to-date, and most
individually-relevant information possible, thus encourag-
ing enhanced interactivity and engagement.

The memory 170 also stores a response database 178. As
discussed below, the response database logs user responses
to queries in emails. The database can be utilized by the
communication generator 174 and the rendering engine 176
to provide real-time data feedback to an email user. The
modules in memory 170 are exemplary. The operations of
the invention may be implemented in a single module or
various modules. The modules need not be on a single
computer, rather, they can be distributed throughout a net-
worked environment.

Server 104 typically operates in conjunction with an
Online Community Site that maintains a list of email
addresses for communicating to and among one or more
groups of the members of a given community. Examples
include social web sites which support interest groups,
online blogs with subscriber lists, and sites for maintaining
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contact lists. Entities that maintain one or more group lists
of recipients are referenced herein as “Online Community
Sites.”

Depending on the type of Online Community Site, and on
how it’s configured, management of these recipient lists may
either be active, where one or more community leaders
actively create the community group(s) and subgroup(s) and
manage their membership, or passive, where members are
free to join and associate themselves with one or more
groups and create new groups and subgroups, or some
combination. The definition of groups and subgroups there-
fore includes the lists of people with names and unique
identifiers which may have been created actively, with
individuals actively signing-up or registering for the list, or
passively, with lists created and managed by an organiza-
tion. The definition of membership also includes active and
passive joining by individual people, where they are all
defined as members once being collected into a community.

Basic information provided by the Community Online
Site may include:

A list of groups and subgroups present in a given com-

munity, and for each of these:

The email address used to address the members of each
group and subgroup.

The hierarchical relationship among these groups and
subgroups, if any.

A list of user identifiers for each of these groups (such as
numeric userlds or email addresses), and for each user
identifier:

The user’s first and last name.

One or more email addresses for the user.

Optional family identifiers, which can be used to deter-
mine which other users share a family association
with this user.

Optionally, the user’s credentials for other sites or
services to facilitate the use of EWs which result in
actions for those sites.

Optionally, the user’s credentials for other online com-
munities or social websites to facilitate sharing of the
user’s profile information from those sites.

Other per-user or per-family profile information, such
as home address, phone numbers, birthday, etc.

For each association of a user identifier and group:

An optional list of type tags associated with this user in
this group, such as “Staff,” “Supporter,” “Donor,”
“Parent,” “Student,” “Teacher,” etc.

Optional access roles for this user in this group, such as
“Manager,” “Editor,” etc.

FIG. 2 illustrates processing operations associated with an
embodiment of the invention. Initially, engagement widgets
are invoked 200. To add an engagement widget to an email
communication, a client 102 may, for example, access server
104. Thereafter, the widget resources 172 are invoked and
made available to the client. In this way, Engagement
Widgets™ for a new publication may be selected or created.
Consider the following use scenario.

a. An “Editor” on a community web site, a “Publisher” of

a community blog or electronic newsletter, or a “Mar-

keter” for an individual organization or media repre-

sentative creates or customizes a set of EWs for a new
communication. For each such EW, this could involve:

i. Browsing one or more libraries of shared or previ-
ously created EWs and selecting one or more EWs

ii. Copying or referencing those EWs for use by an
online page being prepared for publication.

iii. Customizing the specific questions and/or other
features of the EWSs for use in the communication.
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1. EWs allow for localized titles, labels, and/or
options, so that the same EW can be used in
multi-lingual communications (e.g., a news letter
for both English and Spanish speaking parents).

Next, a communication is constructed 202. The commu-
nication generator 174 may be used to host this operation.
Consider the following use scenario.

a. Add desired text, pictures, and other materials into the

page.

b. Insert the custom EWSs at the desired locations in the
communication using a method similar to how refer-
ences to images are now added to an online page.

Optionally, input regarding the solicitation may be solic-
ited 204. Again, the communication generator 174 may be
used to implement this operation. Consider the following
example.

a. Send the publication page for review by the other
possible Editors or Publishers for this community
group. While the publication is in the “Draft” state, the
EW delivery address generator will only send the
publication to the list of group Editors or Publishers.
The publication will be automatically marked as
“DRAFT” by the communication generator 174.

b. The recipients of this draft can test the EWs by
submitting Test responses. (Test responses are tracked
separately from the Active responses after the page is
“Published.”) For example, the test responses may be
stored in response database 178.

c. The process for the recipients of the draft emails is
otherwise equivalent to that for regular recipients of the
published email, described below.

Next, the communication is published 206. The commu-
nication generator 174 may be used for this operation.
Consider the following example.

a. When satisfied with their draft publication, an Editor or
Publisher clicks on “Publish Page” which causes the
page to be changed to the “Published” mode (from
Draft), and then delivered to the EW address generator
tagged with the address of the relevant group.
(teachers.central_elementary@thegrouper.com, for
example).

b. Without specific EW address qualifiers (see below), this
will be mapped to the list of email addresses corre-
sponding to this group (the teachers of Central Flemen-
tary, in this case), as maintained by the associated
Online Community Site.

c. Individualized versions of the EWs are rendered for the
emails to be delivered to each recipient. The rendering
engine 176 may be used for this operation. Individu-
alizing these EWs may include one or more of:

1. Submission buttons and links with “ticketed” iden-
tification attributes, so that when a recipient responds
to a question the server(s) 104 can associate
responses with recipient identities in the Response
Database 178. (Using known authentication and
integrity “ticketing” methods, the server 104 can be
reasonably assured that the user submitting the
response has access to a copy of the individual email
intended for that recipient.)

ii. The list of one or more prior responses that this
recipient has made for this EW (in possible prior
emails which included it).

iii. The list of responses made by others, with their
names shown, or not, according to an anonymity
configuration for the EW.
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iv. Customized questions, such as a drop down list to
select a person, by name, among a given recipient’s
family members.

v. Customized localization of the EW title, labels,
and/or options based upon a user’s language prefer-
ence.

vi. Individualized for each recipient according to esti-
mated capabilities of each recipient’s email handler.
1. For some, regular HTML forms may be used with

or (more typically at this date) without Javascript
enhancements.

2. For others, the HTML form may be converted to
a structured alignment of images (“image slices™)
which look like the HTML form elements and
include web links that may redirect the recipient to
an online copy of the email, possibly recording a
user selection in the process associated with the
image clicked.

3. The decision on which format to use for each
recipient may be inferred from one or a combina-
tion of factors, including but not limited to: the
address domain of the recipient’s email address
(the part following the “@”); a user preference
value set by or for the user; the user’s prior answer
to an engagement widget regarding the quality of
received emails; the prior behavior of the recipient
when viewing one or more emails, such as click-
ing on a “trouble viewing this email” link; and
whether previous attempts to send email to this
recipient have encountered delivery problems,
perhaps due to the format of the EW content in the
email.

d. The individualized emails are then delivered to each
recipient and a generic (non-individualized) copy of the
page is saved on the server 104 for use when a recipient
begins to submit responses, as described below.

e. 1. To allow the same version of delivered emails to be
copied and used for viewing and actively interacting
with the email online, certain Javascript code may be
added to the email;

f. ii. In most email handlers, this Javascript will be
ignored and remain dormant. However, when viewed
online, the Javascript activates and may transform the
email to provide a much more interactive user experi-
ence. In addition to providing a richer, more interactive
experience for the user as is typical for Javascript-
enabled web pages, this may include switching from
the image-sliced EWs to HTML forms (that may have
also been rendered on the form, but hidden), or to
HTML “iframe” elements that themselves render richly
interactive forms of the EWs.

FIG. 3A provides an example of a communication 300
formed in accordance with an embodiment of the invention.
The communication has a personalized salutation 301. In
addition, the communication 300 has an engagement widget
305 that includes a section 302 that allows a user to provide
an answer or to enter feedback. Another section 304 pro-
vides data from the response database 178. A second engage-
ment widget 310 presents the recipient’s prior response 311.

At this point, responses can be collected 208 by the server
104. Consider the following scenario.

a. Recipients receive their individualized copies of the
published page, and may submit their response(s) to
one or more of the questions in the EWs.

b. With their first submission action (typically performed
by clicking on a button or image causing the submis-
sion of an underlying HTML form for this EW), a
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browser window is opened which presents the same,

individualized page that was being read in the recipi-

ent’s email inbox, but now showing the results of the
just-submitted response.

i. This page may be served by the rendering engine 176.
The page may be derived from the generic copy of
the publication made when the original page was
being emailed (as explained above).

ii. Before returning the page to the recipient’s browser
(and before any submitted data is recorded), the
user’s access rights for this page are confirmed using
the ticketed identity information associated with the
submit button in the individualized email.

. The user typically completes reading the published

page and responding to any remaining EWs within the

new browser window. Note that:

i. An individualized experience, and page rendering, is
provided despite the lack of any required login or
action by the user to join a community. This is
enabled by the ticketed identity associated with the
recipient’s first response submission from their email
reader.

ii. To minimize the recipient’s potential anxiety of
completing this email in the new browser window (in
this example implementation), the server 104
attempts to make the content portion of this page
look identical, or nearly identical, to the content of
this email as it was presented to the user in their
email reader. For example, standard HTML anchors
are used to instruct the browser to center the page
content as close to how it was in the email reader
when the recipient clicked on the submission link.

iii. While the page is being read on the server 104
(rather than in the recipient’s email reader), a more
interactive experience, using known Javascript tech-
niques, is typically provided as the user reads and
responds to the remainder of the email. (Javascript
support is not yet widely supported in email readers.)
For example:

1. information on the user’s subsequent responses
are added immediately to the page without re-
rending the entire page,

2. responses by other recipients can be added imme-
diately, as they arrive at the EW Server and are
entered into the response database 178, and

3. for EWs that limit the number of responses a
recipient can make, the submit button is automati-
cally removed when this limit is reached.

4. awindow associated with the engagement window
can be opened, still in the context of the email,
revealing a complete or more complete listing of
the responses from other recipients to this engage-
ment widget, and permitting the community to add
comments on their responses or comments on
others’ comments. FIG. 3B presents an example of
an engagement widget with this response window
revealed. FIG. 3B includes a response window
355 opened within the email by clicking on the
“see all responses & comments” link 350 associ-
ated with an EW. The window shows responses
made by others, 360 and 361, as well as a com-
ment 370 on one of those responses and a com-
ment on a comment 371.

FIG. 4 provides additional examples of engagement wid-

65 gets. Widget 403 includes section 400 to solicit user input,

while section 402 provides user feedback in connection with
the question in section 400. Widget 407 includes section 404
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to solicit additional information, while section 406 provides
examples of feedback received from other recipients of the
same communication.

Supplemental actions 210 may now be taken. Consider
the following.

a. Periodically, or after some communicated deadline, the
Editor, Publisher, or other group leader can review all
of the submitted responses to the EWs published in the
page and take some appropriate action.

b. The responses may be viewed online, with results listed
or graphed in various ways, or may be downloaded into
a spreadsheet (e.g., using a CSV, comma-separated-file
format) allowing the response data to be arbitrarily
manipulated or combined with other data for interpre-
tation and action.

Other supplemental actions may include the following.

a. With the information gleaned from responses to the
prior publication, the Editor, Publisher, or other com-
munity group leaders, may wish to perform follow-up
actions which include new emails sent to the recipients
of the first publication, or, to some subset of those
recipients based on their responses to the EWs in the
first publication.

b. For example, if one of the EW questions in the first
publication asked “What type of dog did they own?”,
then follow-up publications could be directed to all
those that answered with “Collie”, and a different
publication to those that responded with “Husky,” etc.

Those skilled in the art will appreciate that the potential
range of applications for EWs is very broad, but includes
virtually any application where a response or action is
requested of an email recipient. A partial list of potential
types of requests includes:

Requesting user input, ideas or information sharing.

Requesting user volunteer sign-ups or event registration.

Offering items for purchase via email, where choices,
quantities, varieties, etc. can be selected and specified.

Offering users the ability to join additional communities,
groups, and subgroups with a single mouse click.

A partial list of applications which could employ the

above types of requests includes:

Marketing emails offering goods, products, or services to
consumers.

Marketing emails providing the opportunity for recipients
to opt-in for additional information, to join discussion
groups or to receive newsletters pertaining to goods,
products or services being offered to consumers.

Surveying, polling or requesting information from groups
of people, including the possibility to show the real-
time results before or after the recipient registers their
response(s).

Online community management including managing vol-
unteers, event registrations, bulk orders, and the ability
to offer to email recipients the ability to join an online
community and/or any associated groups and sub-
groups, and to directly manage community, group and
subgroup preferences and profile information through
email.

When a recipient of an EW-enhanced email (or visitor of
an EW-enhanced page on the community web site) submits
an EW response, the response is typically recorded in the
response database 178, as described above, but may also
generate an EW-specific action. This action may either be an
internal action, within this community site, or an external
action, causing an HTTP request with customized query
arguments to some external web site or internet server. A
simple example of an action-enabled EW is presented in
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FIG. 5, allowing a recipient to join a new subgroup in the
Online Community Site by clicking on “Join.” Another
simple example could cause a particular community event to
be added to the user’s electronic calendar, for instance.

The following Application Programming Interface (API)
example reference design is intended to allow the easy
creation of new action-enabled EWs by the Editors and
Publishers for use in their interactive emails and EW-
enhanced online pages.

With the EW submission, a unique “Action ID” and
customized set of “Action Variables” are sent to the server
104. Action variables may include:

Built-in variables:

System variables (e.g., “sys:date”)
User variables (e.g., user:userldentifier, user:lastName)
Family variables (e.g., family:postalCode)

Community variables:

Site variables (e.g., site:merchantldPayPal, site:taxId)
Group variables (e.g., group:name, group:member-
Roles, group:memberTypes)

EW-specific variables:

Displayed and hidden form input variables (e.g., input:
element4-itemld, input:elementS-qty . . .)

The Action ID indicates which button or other link was
clicked to cause the submission of the response. For
instance, an EW for placing an order could provide two
buttons: one to register the order with the intention to be
billed later and the other to register the order and be
transferred directly to PayPal® to pay for the order now
(enabled by an underlying EW action mapped to that but-
ton’s action ID).

The EW-Action Mapping configuration specifies how the
list of possible actions for a given EW, each identified by
their Action ID, and accompanied by their Action Variables,
is translated and used to invoke a specific internal or external
action. Actions may either be “internal,” for the associated
Online Community Site, or “external,” for any web site or
server accessible over the Internet (including the associated
Online Community Site). The configuration of internal
actions are specific to that given site. Configuration of
external actions for the action associated with a given EW
Action Identifier may include the following settings:

Request type

HTTP (Hypertext Transfer Protocol)/REST (Represen-
tational State Transfer)
Configured for either “Get” or “Post” request type

The browser action

Redirect to the given URL (in the same or new browser
window), or

Submit the request and display the results to the user,
possibly within the results area of this EW.

Building the web address and arguments

A URL pattern to instruct how the web address is
constructed using the action variables. E.g.:
“http://www.checkout.com/$userCheckoutName/

pay”
where $userCheckoutName is replaced by the user’s
“checkout name” for this online payment service.
A Query Arguments pattern to instruct how the query
arguments portion of the web address is constructed
using the action variables. E.g.,
“?itemNum=S$inputltemNumé&itemQty=
titemQty”

where S$inputltemNum and S$inputltemQty are
replaced by the associated input and hidden fields
from this EW.

$inpu-
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A Post Arguments pattern to instruct how the key/value
pairs of the Post variables are constructed for the
action request. E.g.,
“(firstName, $userFirstName), (lastName, $user-
LastName)”
where $userFirstName and S$userLastName are
replaced by the user’s first and last name, and the
resulting tuples are used for the key/value pairings
for the Post request.
Email Address Qualifiers
A key feature of interactive emails, enabled by Engage-
ment Widgets™ is the ability to send emails to well-targeted
subsets of the members in a community. This is enabled by
the specification and handling of Email Address Qualifiers,
which can also control other aspects of the email message
handling. The creation of Email Address Qualifiers can be
done manually by the user when sending email via any 3"
party email service tool or provider, or with the assistance of
the community website where the qualifiers can be visually
selected from a form, and the formal email address com-
puted by the site. Examples of the types of targeted recipi-
ents and other email controls enabled by these qualifiers
include:

All members of a community or a community group that
were previously sent (or those that were not previously
sent) a given email publication.

Recipients of a given EW-enhanced, interactive email that
responded to a given EW in a certain way, such as all
those that responded that they would volunteer time to
some community event.

All members of a community or community group tagged
with a certain member type (e.g., “Donor”) or with a
certain access role (e.g., “Editor”).

The email delivery is deferred to a specific time/date in
the future.

The email is ticketed to grant certain permissions or an
effective user identity to a sender whose email address
is not otherwise recognized as a valid sender (e.g., an
editor sending content from a 3" party email content
publisher, such as Constant Contact or Mail Chimp).

Arbitrary combinations of the above targeting criteria.

The email address qualifiers are pre-pended to the group

email address to further qualify which recipients should
receive the associated email, or control other aspects of the
handling of the email message. Example strings that could
be prepended to the group email address may include:
date=20100201T144530-0800’ ++teachers.6th-grade.jfk-
middle-school@thegroupery.com
Send to all members of the group teachers.6th-grade-
jfk-middle-school@thegroupery.com at 2:45:30 PM
(PST) on Feb. 1, 2010.
member=teacher+_role=editor&member=parent_++jfk-
middle-school@thegroupery.com
Send to all members of the group jtk-middle-
school@thegroupery.com who are either 1) a teacher
or 2) both an editor and a parent

-responded++back-to-school-2009.jfk-middle-
school@thegroupery.com
Send to all members of the group jtk-middle-

school@thegroupery.com who have not yet
responded to the page published as https://thegrou-
pery.com/jfk-middle-school/back-to-school-2009
user=7558&email Ticket=150e7837b25
ee29¢7ac39407401c6515++back-to-school-2009 jfk-
middle-school@thegroupery.com
Send to the page https://thegroupery.com/jtk-middle-
school/back-to-school-2009 as user 7558. If the page
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is in draft mode and configured to accept outside
content and user 7558 is an editor, the contents of the
page will be updated and a copy sent to all editors.
If the page is already published, the email will be
handled as a reply from user 7558.

FIG. 6 provides an example of the utilization of email
address qualifiers. On a group’s online home page 600, a
window 610 is presented to assist the user in specifying
members within a group. In this example, controls are used
to select Parents and Teachers. As a result, the qualified
email address 620 is automatically updated, in this case to
“List=Parents+list=Teachers++cve@groupvine.com.”

The following provides an example language for speci-
fying the qualifiers as part of an email address.

Six legal email address characters are used as non alpha-
numeric tokens in the language, due to their acceptance
by most common email systems (such as Hotmail®,
Windows Live®, Gmail®, Yahoo® mail and others).
They are:

&'+-=__

The language offers four operators, namely:
= (equality), binary operator
& (boolean AND), binary operator
+ (boolean OR), binary operator
- (boolean NOT) unary operator

While not required, there are two optional grouping
characters, namely:

' for quoting key/value tokens, and
_ for grouping expressions, to override the default,
left-to-right, evaluation order.

The language is then formally as follows:
Simple-string=[a-zA-7Z0-9]+

string of alphanumeric string with no spaces
Quoted-string="““[a-zA-Z0-9—_+]|+"”

quoted string of alphanumerics and extra characters
string=simple-string|quoted-string

ky-expression=string “=" string
binary-op="&”1“+”
unary-op="-"

statement=expression
expression=kv-expression

lexpression binary-op expression

lunary-op expression
expression “_”

Email address “ticketed” techniques are used to ensure
that the identity of the user submitting responses or viewing
pages online is authentic. These techniques are also used to
ensure that a user has been granted access to the associated
page and/or engagement widgets. “Ticketed” identification
attributes are added to the web addresses for the submission
buttons and other links in the email. An example implemen-
tation adds the following data as query arguments to such
links in the email:

A numeric identifier for the user or the user’s email

address,

A numeric identifier for the page being accessed,

A numeric identifier for the engagement widget for which

data is being submitted,

The date the email was generated,

A validity period indicating the number of days before the

ticket expires or an expiration date,

A random or incremented “seed” to ensure the content

being protected generates a unique integrity ticket, and

An integrity check value, computed using a one-way hash

method, such as MD5 Message Digets version 5) or
SHA (Secure Hash Algorithm), using a concatentation
of the above data as the input.

[
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An example link in the email could be:

https://www.groupvine.com/centralvalley/newsletter-
janll/@@
email?pageld=21559&pageTicket=155fdfb8918
c54c9880262791bb40e3&userld=17&dateSeed=
31Mar11-08%3A07%3A18-6973

In this example, userld is a numeric user identifier, pageld
is the numeric identifier for the web page, dateSeed is a
combination of the date along with an appended seed (%3 A
is the code for a colon, so this date is 31Mar11-08:07:18
appended by seed 6973), pageTicket is the integrity check
value.

After the user clicks on a ticketed link, the server will first
ensure the validity of the user and page being accessed
before registering any data being submitted and/or returning
the page content to the user’s browser. This validity check
may involve steps including, but not limited to:

Perform the integrity check computation using the same
set of input data passed to the server as the query
arguments on the web address to ensure that the com-
puted value matches the corresponding integrity check
query argument value,

Ensure that the user associated with the query argument
holding the user’s numeric identifier has been granted
access to this page and/or engagement widget,

Ensure that the ticketed link hasn’t expired,

Ensure that the numeric identifier for the page and/or
engagement widget being accessed matches the corre-
sponding query argument.

Database Tables

Using MySQL syntax, the following tables provide an
example database structure for supporting Engagement Wid-
gets™ and interactive email. The table ‘resource_unit_
types’ describes basic units for a resource upon which some
accounting and tracking is required. For volunteer activity,
accounting of open-ended hours or dollars is necessary. For
“limited” resources, “count-down” accounting is required.
Resource types include, but are not limited to, minutes,
hours, days, week, months, years, tickets, seats, tables,

CREATE TABLE ‘resource_unit_types* (

‘id* int(11) NOT NULL auto_increment,

‘name* varchar(128) NOT NULL,

‘description® text,

PRIMARY KEY (‘id*),

KEY ‘ix_resource_unit_types_name* (‘name")
) ENGINE=InnoDB AUTO_INCREMENT=100 DEFAULT
CHARSET=latinl

The table ‘worth_unit_types’ describes basic units of
worth for which some accounting and tracking is required.
For volunteer activity, tracking might be done using
“points”, where one hour of service is given a point value,
as is one dollar of donation, thus allowing for a community
to set equivalences across resource types. More typically,
worth values are monetary and allow for pricing of items,
tasks, actions, and/or services in a virtual shopping cart.
Worth types include, but are not limited to, points, credits,
USD, EUR, etc. . . . .

CREATE TABLE ‘worth_unit_types* (
‘id* int(11) NOT NULL auto_increment,
‘name* varchar(128) NOT NULL,
‘description® text,
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-continued

PRIMARY KEY (‘id),

KEY ‘ix_worth_unit_types _name‘ (‘name‘)
) ENGINE=InnoDB AUTO_INCREMENT=100 DEFAULT
CHARSET=latinl

The table ‘reqlt_actions’ describes basic actions recog-
nized by the Server 104 and collects the majority of infor-
mation underlying by the EW-Action Mapping configura-
tion. The ‘type’ field refers to either an internal action
recognized by the EW Server or an external action using an
HTP GET or POST method. In both cases, any information
required to construct the action, including URL patterns,
query argument patterns, and/or key/value patterns are
stored in the ‘action_args’ field, typically as a Python®
dictionary, which allows for flexible data structures to be
stored and processed. Python® is an interpreted, general-
purpose high-level programming language that emphasizes
code readability.

CREATE TABLE ‘reqlt_actions® (

‘id* int(11) NOT NULL auto_increment,

‘name* varchar(128) NOT NULL,

‘description® text,

‘type* int(11) NOT NULL,

‘action_args* varchar(2048) NOT NULL,

PRIMARY KEY (“id*),

KEY ‘ix_reqlt_actions_name* (‘name‘)
) ENGINE=InnoDB AUTO_INCREMENT=100 DEFAULT
CHARSET=latinl

The table ‘reqlt_element_types’ describes basic EW ele-
ments types. An EW consists of zero or more elements
which typically represent a question, an offer to accept (e.g.,
buy an item or assume a responsibility) or an offer to provide
(e.g., sell and item or donate money/time/items/services).
Elements types include, but are not limited to, Text, Integer,
Float, Single Choice (1 of N fixed options), Multiple Choice
(M on N fixed options, 0<=M<=N), Quantity (carries spe-
cific resource and worth quantities), etc. . . . .

CREATE TABLE ‘reqlt_element_types® (
‘element_type* int(11) NOT NULL auto_increment,
‘element_name* varchar(256) default NULL,
PRIMARY KEY (‘element_type*)

) ENGINE=InnoDB AUTO_INCREMENT=8 DEFAULT

CHARSET=latinl

The table ‘reqlt_elements’ describes a basic EW configu-
ration. An EW consists of zero or more elements which
typically represent a question, an offer to accept (e.g., buy an
item or assume a responsibility), or an offer to provide (e.g.,
sell an item or donate money/time/items/services). Element
configuration dictates how information is presented to the
user, as well as any constraints on acceptable input and the
number of times a user and/or family unit can respond.
Elements may have associated actions (e.g., joining a des-
ignated community group); values required by any pattern
used for the specified action will be drawn from the data
stored in the ‘action_args’ field, as well as from the user,
email, page, group, site, or other internal data structure when
processing the associated action. Elements may have spe-
cific resource types and/or worth types. Enumerated options
are stored in the ‘choices’ field, typically as a Python
dictionary, which allows for flexible data structures to be
stored and processed. Enumerated options allow for a “dis-
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play value” different from the ‘“key value” (e.g., “display
value” is ‘10 speed mountain bike” and “key value” is a
SKU “54-5687-45-YT”), while also allowing for localized
“display values” while keeping a consistent set of cross-
language “key values”. For elements with enumerated
options, delta values for worth amounts are permitted (e.g.,
selecting ‘XL’ adds $0.50 and ‘XS’ deducts $0.50 from the
total worth value). The ‘label’ and ‘choices’ both fields use
dictionaries so that appropriate display text can be config-
ured for localization of the EW element.

CREATE TABLE ‘reqlt_elements® (

‘element_id* int(11) NOT NULL auto_increment,

‘order_index* int(11) NOT NULL,

‘reglt_id*® int(11) NOT NULL,

‘element_type* int(11) NOT NULL,

‘locked® int(11) NOT NULL,

‘label® varchar(256) NOT NULL,

‘choices* varchar(2048) NOT NULL,

‘display_format* int(11) NOT NULL,

‘results_format® int(11) NOT NULL,

‘action_id* int(11) NOT NULL,

‘action_args® varchar(2048) NOT NULL,

‘min_value‘ float NOT NULL,

‘max_value* float NOT NULL,

‘unit_worth* float NOT NULL,

‘required® int(11) NOT NULL,

‘default_value‘ text NOT NULL,

‘custom_options® varchar(2048) NOT NULL,

‘delete_date* datetime default NULL,

PRIMARY KEY (‘element_id*),

KEY ‘ix_reqlt_elements_reqlt_id* (‘reqlt_id®),

KEY ‘ix_reqlt_elements_element type‘ (‘element type‘),

KEY ‘ix_reqlt_elements_action_id‘ (‘action_id‘),

CONSTRAINT “reqlt_elements_ibfk 1° FOREIGN KEY
(‘reqlt_id‘) REFERENCES ‘obj_reqlts* (‘reqlt_id®),

CONSTRAINT “reqlt_elements_ibfk 2¢ FOREIGN KEY
(‘element_type‘) REFERENCES ‘reqlt_element_types*
(‘element_type*)

CONSTRAINT “reqlt_elements_ibfk 3° FOREIGN KEY
(‘action_id*) REFERENCES ‘reqlt_actions® (‘id®),
) ENGINE=InnoDB AUTO_INCREMENT=100 DEFAULT
CHARSET=latinl

The table ‘obj_reqlts’ describes a basic EW configuration. 4

An EW consists of zero or more elements. This table stores
configuration information that spans all elements in the same
EW, and typically controls the display options (show user
form only show user form and current results, etc. . . . ) and
policy options (show full names in results, show results only
after a user has responded, etc. . . . ) This table also stores
overall resource and worth configuration (applicable to any
“quantity type” elements). The ‘resource_available’ field, if
set, indicates the total number available of a resource (e.g.,
50 tickets available for the 8:00 PM performance of the
school play) and activates ‘count-down’ accounting. The
‘worth_goal’ field, if set, indicates the total target goal for
worth (e.g., 2500 for dollars raised for the new playground
fund) and activates “count-up” accounting.

CREATE TABLE ‘obj_reqlts* (
‘reqlt_id® int(11) NOT NULL auto_increment,
‘event_id* varchar(1024) default NULL,
‘template* text NOT NULL,
‘template_file® text,
‘default_display_tag* varchar(32) NOT NULL,
‘locked* int(11) NOT NULL,
‘max_use* int(11) NOT NULL,
‘login_required* int(11) NOT NULL,
‘anonymousity* int(11) NOT NULL,
‘show_results_in_form* int(11) NOT NULL,
‘source_reqlt_id® int(11) NOT NULL,
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-continued

‘resource_available® int(11) NOT NULL,

‘resource_unit_type* int(11) NOT NULL,

‘worth_goal® float NOT NULL,

‘worth_unit_type* int(11) NOT NULL,

‘custom_options® varchar(2048) NOT NULL,

‘delete_date* datetime default NULL,

PRIMARY KEY (‘reqlt_id*),

KEY ‘ix_obj_reqlts_event_id‘ (‘event_id‘(767)),

KEY ‘ix_obj_reqlts_resource_unit_type * (‘resource_unit_type‘),

KEY ‘ix_obj_reqlts_worth_unit_type * (‘worth_unit_type*),
CONSTRAINT ‘obj_reqlts_ibfk_1° FOREIGN KEY
(‘resource_unit_type‘) REFERENCES ‘resource_unit_types® (‘id*)

CONSTRAINT ‘obj_reqlts_ibfk_2° FOREIGN KEY
(‘*worth_unit_type‘) REFERENCES ‘worth_unit_types* (‘id*),
) ENGINE=InnoDB AUTO_INCREMENT=100 DEFAULT
CHARSET=latinl

The table ‘resolution_types’ describes basic resolution
status types for EW actions and a given user response.
Resolution types typically refer to some kind of work flow
defined by community users (e.g., “User committed
resource” for volunteer hours or pledged money, “Coordi-
nator verified commitment” once hours were actually pro-
vided, check was cashed, etc.) or by an external API (e.g.,
“Order submitted for fulfillment”, “Payment accepted”,
“Item shipped”, . . .).

CREATE TABLE ‘resolution_types® (

‘id* int(11) NOT NULL auto_increment,

‘name* varchar(128) NOT NULL,

‘description® text,

PRIMARY KEY (“id*),

KEY ‘ix_resolution_types_name‘ (‘name")
) ENGINE=InnoDB AUTO_INCREMENT=100 DEFAULT
CHARSET=latinl

The table ‘reqlt_responses’ captures the data submitted by
individual users for a specific EW element. When respond-
ing to an EW, a user’s response may well create several
records in this table, as an EW can contain multiple ele-
ments. Users can be allowed to respond more than once
depending upon the configuration of the EW. The fields
‘element_id’, ‘test_mode’, and ‘response_index’ constitute a
baseline unique record identifier. Then, either ‘user_id’ or
‘family_id’ further indicate the responding party (an indi-
vidual user responding on their own behalf or a user
responding on behalf of a family unit, respectively). Lastly,
the field ‘container_id’ (e.g., the object identifier of the page
containing the EW instance) may be used to limit (or not) the
user’s response. The field ‘response_value’ contains the
associated user response (free text or a list of “key values”
defined in the element configuration). If the element allows
for an “Other . . . ” choice, the provided free-text value is
stored in the ‘other_value’ field. The ‘resource_value’ and
‘worth_value’ fields are numeric types to allow for efficient
database operations (e.g., sum) and are set for “quantity
type” EW elements. Each user response to an EW element
with an associate action will have a resolution indicating the
state of the associated asynchronous workflow (the simplest
case being where an action is immediately completed).

CREATE TABLE ‘reqlt_responses® (
‘response_id* int(11) NOT NULL auto_increment,
‘response_date* datetime default NULL,
‘delete_date* datetime default NULL,
‘container_id* int(11) default NULL,
‘reqlt_id® int(11) NOT NULL,
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-continued

‘element_id* int(11) NOT NULL,

‘user_id* int(11) NOT NULL,

‘family_id® int(11) default NULL,

‘response_index*® int(11) default NULL,

‘test_mode* int(11) default NULL,

‘response_value® text,

‘other_value*® text,

‘resource_value® int(11) default NULL,

‘worth_value® float default NULL,

‘resolution_status® int(11) default NULL,

‘resolution_description® varchar(2048) default NULL,

‘display_tag* varchar(32) NOT NULL,

PRIMARY KEY (‘response_id‘),

KEY ‘ix_reqlt_responses_reqlt_id* (‘reqlt_id*),

KEY ‘ix_reqlt responses_element_id‘ (‘element id®),

KEY ‘ix_reqlt_responses_response_index® (‘response_index‘),

KEY ‘ix_reqlt_responses_container_id‘ (‘container_id*),

KEY ‘ix_reqlt_responses_user_id* (‘user_id*),

KEY ‘ix_reqlt responses_family id* (‘family_id*),

KEY ‘ix_reqlt_responses_resolution_status® (‘resolution_status*),

CONSTRAINT ‘reqlt_responses_ibfk_1° FOREIGN KEY
(‘reqlt_id) REFERENCES ‘obj_reqlts* (‘reqlt_id*®),

CONSTRAINT ‘reqlt_responses_ibfk 2° FOREIGN KEY
(‘user_id*) REFERENCES ‘users® (‘user_id®),

CONSTRAINT ‘reqlt_responses_ibfk_3° FOREIGN KEY
(‘element_id‘) REFERENCES ‘reqlt_elements* (‘element_id‘),

CONSTRAINT ‘reqlt_responses_ibfk_4° FOREIGN KEY
(‘resolution_status‘) REFERENCES ‘resolution_types® (‘id*),

CONSTRAINT ‘reqlt_responses_ibfk_5° FOREIGN KEY
(“family_id*) REFERENCES ‘families® (‘family_id®)
) ENGINE=InnoDB AUTO_INCREMENT=100 DEFAULT
CHARSET=latinl

An embodiment of the present invention relates to a
computer storage product with a computer readable storage
medium having computer code thereon for performing vari-
ous computer-implemented operations. The media and com-
puter code may be those specially designed and constructed
for the purposes of the present invention, or they may be of
the kind well known and available to those having skill in
the computer software arts. Examples of computer-readable
media include, but are not limited to: magnetic media such
as hard disks, floppy disks, and magnetic tape; optical media
such as CD-ROMs, DVDs and holographic devices; mag-
neto-optical media; and hardware devices that are specially
configured to store and execute program code, such as
application-specific integrated circuits (“ASICs”), program-
mable logic devices (“PLDs”) and ROM and RAM devices.
Examples of computer code include machine code, such as
produced by a compiler, and files containing higher-level
code that are executed by a computer using an interpreter.
For example, an embodiment of the invention may be
implemented using JAVA®, C++, or other object-oriented
programming language and development tools. Another
embodiment of the invention may be implemented in hard-
wired circuitry in place of, or in combination with, machine-
executable software instructions.

The foregoing description, for purposes of explanation,
used specific nomenclature to provide a thorough under-
standing of the invention. However, it will be apparent to
one skilled in the art that specific details are not required in
order to practice the invention. Thus, the foregoing descrip-
tions of specific embodiments of the invention are presented
for purposes of illustration and description. They are not
intended to be exhaustive or to limit the invention to the
precise forms disclosed; obviously, many modifications and
variations are possible in view of the above teachings. The
embodiments were chosen and described in order to best
explain the principles of the invention and its practical
applications, they thereby enable others skilled in the art to
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best utilize the invention and various embodiments with
various modifications as are suited to the particular use
contemplated. It is intended that the following claims and
their equivalents define the scope of the invention.

The invention claimed is:

1. A non-transitory computer readable storage medium,
comprising executable instructions to:

deliver to a community of users an email with a widget

including a graphical user interface configured to solicit
input from recipients of the email;

collect solicited input from recipients of the email using

the widget;

in response to the email being rendered at a computer of

a recipient who receives the email:

dynamically generate an image to be included in a
rendering of the email, created in real time with live
data representative of solicited input collected as of
the time of the email being rendered; and

send the dynamically generated image to the computer
of the recipient to be included in the rendering of the
email; and

incorporate subsequently collected solicited input into

subsequent dynamically generated images to be
included in subsequent renderings of the email.

2. The non-transitory computer readable storage medium
of claim 1 wherein the email has a plurality of optimized
formats for a corresponding plurality of email handlers.

3. The non-transitory computer readable storage medium
of claim 2 wherein the plurality of optimized formats
includes an HTML form, a single image and a structured
arrangement of images, each configured to supply an opti-
mized representation of the email for a given email handler.

4. The non-transitory computer readable storage medium
of claim 2 wherein an optimized format of the plurality of
optimized formats includes Javascript instructions.

5. The non-transitory computer readable storage medium
of claim 1 further comprising executable instructions to
render a web page representing the entire email.

6. The non-transitory computer readable storage medium
of claim 5 further comprising executable instructions to
deliver the web page to a user of the community of users in
response to an invoked link within the email.

7. The non-transitory computer readable storage medium
of claim 6 wherein the invoked link includes security
information to confirm that a user utilizing the invoked link
is a member of the community of users.

8. The non-transitory computer readable storage medium
of claim 7 wherein the security information is selected from
an email address, a web page identifier, a widget identifier
and a secure hash.

9. The non-transitory computer readable storage medium
of claim 1 further comprising executable instructions to
collect an action identification and action variables associ-
ated with solicited input from the widget in the email.

10. The non-transitory computer readable storage medium
of claim 9 wherein the action variables are selected from
system variables, user variables, family variables, site vari-
ables and group variables.

11. The non-transitory computer readable storage medium
of claim 9 wherein the action variables represent a cumu-
lative value measured in units.

12. The non-transitory computer readable storage medium
of claim 11 wherein the units are selected from money units,
time units and credit units.

13. The non-transitory computer readable storage medium
of claim 11 wherein the cumulative value has an associated
target threshold.
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14. The non-transitory computer readable storage medium
of claim 13 wherein the target threshold is selected from a
target funding level, target volunteer hours and target dona-
tion level.

15. The non-transitory computer readable storage medium
of claim 1, wherein the image is dynamically generated in
response receiving a request from the recipient’s computer
due to an HTML tag or other reference in the email that
refers to the image.

16. A method comprising:

delivering to a community of users an email with a widget

including a graphical user interface configured to solicit
input from recipients of the email;

collecting solicited input from recipients of the email

using the widget;

in response to the email being rendered at a computer of

a recipient who receives the email:

dynamically generating an image to be included in a
rendering of the email, created in real time with live
data representative of solicited input collected as of
the time of the email being rendered; and

sending the dynamically generated image to the com-
puter of the recipient to be included in the rendering
of the email; and

incorporating subsequently collected solicited input into

subsequent dynamically generated images to be
included in subsequent renderings of the email.

17. The method of claim 16, further comprising respond-
ing to receipt of a request from the recipient’s computer due
to an HTML tag or other reference in the email that refers to
the image by dynamically generating the image.

18. The method of claim 16, wherein the email has a
plurality of optimized formats for a corresponding plurality
of email handlers.

19. The method of claim 18, wherein the plurality of
optimized formats includes an HTML form, a single image
and a structured arrangement of images, each configured to
supply an optimized representation of the email for a given
email handler.

20. The method of claim 18, wherein an optimized format
of the plurality of optimized formats includes Javascript
instructions.

21. The method of claim 16, further comprising rendering
a web page representing the entire email.

22. The method of claim 21, further comprising delivering
the web page to a user of the community of users in response
to an invoked link within the email.

23. The method of claim 22, wherein the invoked link
includes security information to confirm that a user utilizing
the invoked link is a member of the community of users.
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24. The method of claim 23, wherein the security infor-
mation is selected from an email address, a web page
identifier, a widget identifier and a secure hash.

25. The method of claim 16, further comprising collecting
an action identification and action variables associated with
solicited input from the widget in the email.

26. The method of claim 25, wherein the action variables
are selected from system variables, user variables, family
variables, site variables and group variables.

27. The method of claim 25, wherein the action variables
represent a cumulative value measured in units.

28. The method of claim 27, wherein the units are selected
from money units, time units and credit units.

29. The method of claim 27, wherein the cumulative value
has an associated target threshold.

30. The method of claim 29, wherein the target threshold
is selected from a target funding level, target volunteer hours
and target donation level.

31. A computer system comprising:

one or more processing units; and

memory having stored thereon executable program code,

which when executed by the processing unit, causes the
one or more processing units to:
deliver to a community of users an email with a widget
including a graphical user interface configured to
solicit input from recipients of the email;
collect solicited input from recipients of the email using
the widget;
in response to the email being rendered at a computer
of a recipient who receives the email:
dynamically generate an image to be included in a
rendering of the email, created in real time with
live data representative of solicited input collected
as of the time of the email being rendered; and
send the dynamically generated image to the com-
puter of the recipient to be included in the ren-
dering of the email; and
incorporate subsequently collected solicited input into
subsequent dynamically generated images to be
included in subsequent renderings of the email.

32. The computer system of claim 31, wherein execution
of the executable program code further causes the one or
more processing units to dynamically generate the image in
response to receipt of a request from the recipient’s com-
puter due to an HTML tag or other reference in the email that
refers to the image.



